We review the signatures for the soft collective dynamics in highestmultiplicity ultrarelativistic p-Pb collisions and show that the effects are well described in a three-stage model, consisting of the event-by-event Glauber initial conditions, viscous 3+1D hydrodynamics, and statistical hadronization. In particular, we discuss the ridges in two-particle correlations in the relative azimuth and pseudorapidity, the elliptic and triangular flow coefficients, and the mass hierarchy of observables sensitive to flow.
Introduction
This talk is based on Refs. [1] [2] [3] , where the details and more complete lists of references can be found (see also the mini-review [4] ). We wish to address here the most intriguing physics questions concerning the topic:
• Are the highest-multiplicity p-Pb collisions collective?
• What is the nature of the initial state and correlations therein?
• What are the limits in conditions on applicability of hydrodynamics?
Recall that the collective flow is one of the principal signatures of the strongly-interacting Quark-Gluon Plasma formed in ultra-relativistic A-A collisions at RHIC and the LHC. It manifests itself in harmonic components in the momentum spectra v n , in specific structures in the correlation data (ridges), in mass hierarchy of the p T spectra and v n 's of identified particles, as well as in certain features of interferometry (femtoscopy). Since 1) the ridges were found experimentally at the LHC in p-Pb collisions [5] , 2) large elliptic and triangular flow was measured in p-Pb [5] , 3) strong mass hierarchy was recently detected in p-Pb [6] , there are clear analogies between the "collective" A-A system and the "small" p-A system. Below we present the evidence for the collective interpretation of the highest-multiplicity p-A collisions.
Three-stage approach
To place our argumentation on a quantitative level, we use the three stage approach consisting of 1) modeling of the initial phase with the Glauber approach as implemented in GLISSANDO [7] , 2) applying eventby-event 3+1D viscous hydrodynamics [8] to the intermediate evolution, and 3) carrying out statistical hadronization at freezeout with THERMI-NATOR [9] . The details can be found in Refs. [1, 2] . Here we only wish to point out the similarity of the initial conditions in high-multiplicity p-A collisions to those in peripheral A-A collisions, as seen from Fig. 1 . This indicates that our approach should work with similar accuracy for the most central p-Pb collisions as it worked for the Pb-Pb collisions at centralities ∼ 70%. 
The ridge
The emergence of the ridges in the two-particle correlations in the relative azimuth and pseudorapidity, C(∆η, ∆φ) = N pairs phys (∆η, ∆φ)/N pairs mixed (∆η), finds a natural explanation in correlated collective flow orientation within a long pseudorapidity span. This is cartooned in Fig. 2 . Numerical calculation in our approach yields fair agreement with the data, as indicated in Fig. 3 , providing alternative explanation to the color-glass approach [11] . As shown below, the event-by-event hydrodynamics also yields the proper magnitude of the triangular component of the flow in a natural way.
Harmonic flow
The structure of the correlation data (similar to the top panel of Fig. 3) indicates that one may get rid of most of the nonflow effects by excluding the central peak from the analysis, simply using pairs with |∆η > 2|. The flow coefficients (v n {2, |∆η > 2|}) obtained that way from the experiment and from our model simulations are compared in Figs. 4 and 5. We note a very fair agreement with the data for the highest-multiplicity events. As the system becomes smaller, the simulations depart from the experiment, indicating that the dissipative effects or the direct production from the corona are becoming important. 
Mass hierarchy
A very important effect of the presence of collective flow is the emergent mass hierarchy in certain heavy-ion observables [3, 12] . The effect is kinematic: hadrons emitted from a moving fluid element acquire more momentum when they are more massive. For that reason, for instance, the average transverse momentum of the protons is significantly higher than for the kaons, which in turn is higher than for the pions. The results, showing agreement of our approach with the data, are presented in Fig. 6(a) . As a benchmark with no flow, we show in Fig. 6(b) the results of the HIJING simulations, exhibiting much smaller splitting. A proper pattern in the differential identified-particle elliptic flow is also found, as seen from Fig. 7 . We note that a very general argument in favor collectivity, based on failure of superposition in the p-A spectra, has been brought up in Ref. [13] .
Conclusions
The numerous experimental data from the LHC for the p-Pb collisions of highest multiplicity are compatible with the collective expansion scenario: the formation of the two ridges, large elliptic and triangular flow, and the mass hierarchy found in the average transverse momentum and in the differential elliptic flow [3, 12] . Thus the p-Pb system can be used as a test ground for the onset of collective dynamics. Certainly, lower multiplicity events are "contaminated" with other effects, e.g., the production from the corona nucleons and their modeling must be more involved. Another signature of collectivity would be provided by the interferometric radii, where the model calculation for p+Pb place the results closer to the A+A lines and farther from the p+p lines [14] . 
